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united with the rest. The acid layer is now run off, and the
ethereal is either washed with repeated changes of water and
vigorous shaking till the aqueous layer remains perfectly neutral,
or decinormal alkali is cautiously added till it remains neutral
to methyl orange. After running off as much of the water as
possible, 50 c.c. of alcohol is added, and the solution of resin acids
is titrated with standard alkali in presence of phenolphthalein as
in determining the "acid value" (p. 304). Each c.c. of normal
alkali is approximately equivalent to 0*346 grm. of rosin. Jn
the determination of other resins an equivalent must be found
experimentally. The process is based on the fact that fatty
acids combine with alcohol in presence of dry HC1 to form
neutral ethylic esters, while the rosin acids are practically un-
altered.

Lactones are the so-called " inner" or cyclical anhydrides of
hydroxyfatty acids. When a hydroxyl is substituted in a suitable
position for one of the hydrogen atoms in the hydrocarbon
nucleus of a fatty acid, it becomes capable of combining with
the hydroxyl of the carboxyl group of the same molecule
(just as the hydroxyl of another alcohol might unite with it to
form an ordinary ethereal salt or " ester"), with elimination of
a molecule of water derived from the hydrogen of the carboxyl
group and the alcoholic hydroxyl. Such a lactone may be
likened to a snake with its tail in its mouth, and is devoid of
acid properties, behaving like an ethereal salt. It is saponified
by caustic alkalis in the ordinary way, the original hydroxyacid
being re-formed as an alkali salt; but as soon as it is liberated
again from the base, it loses one molecule of water, and re-
combines with itself to form a lactone. Fatty acids con-
taining lactones have thus a '* permanent saponification value "
and " permanent ether value," from which the amount of
lactone may be calculated. In some cases, however, this re-
formation is only partial, and by repeated saponifications the
amount of lactone is often reduced or converted into permanent
free acid. It is not every hydroxyfatty acid which is capable of
forming a lactone. The combination takes place most readily
when the hydroxyl occupies the y position of the carbon chain
in reference to the carboxyl group, and thus forms a complete
ring when combined with the latter group. When an unsaturated
acid like oleic is acted on by concentrated sulphuric acid, or

